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Description

[Technical Field]

[0001] The present invention relates to a method for preparing 1,3-propanesultone derivative compounds used for
pharmaceutical intermediates, organic solvents, and electrolyte additives for lithium ion secondary batteries.

[Background Art]

[0002] Use of electrolyte additives is one of the most economical and effective methods for the improvement of lithium
ion battery performance. Solid electrolyte interface (SEI), which is formed on the negative electrode due to decomposition
of electrolyte, is the key factor which affects battery performance such as charge/discharge capacity, storage life, cycle
life, storage, etc. At this time, the additive serves to aid in or maintain the formation of SEI. Recent market requirements
require lithium-ion batteries with higher energy density, higher power, and higher safety. However, for the additives used
in the past, there is a problem in that a stable passivation film of a lithium ion battery cannot be achieved and thus a
cycle performance cannot be maintained for a long period of time. Therefore, it is necessary to develop a new electrolyte
additive for effectively producing a stable electrode passivation film for high-energy and high-voltage lithium ion batteries.
Among these additives, sultone compounds are expected to be a stable negative electrode film-forming agent because
they are excellent in flame retardance, low temperature characteristics, voltage resistance, high in dielectric constant
and thus dissolved in electrolyte salts and excellent in compatibility with hydrocarbon solvents.
[0003] On the other hand, in the conventional technique, the use of sultone derivative compounds as organic solvents
and electrolyte additives for lithium ion secondary batteries has been reported, but there was no mention of a specific
preparation method of the sultone derivative compounds.
[0004] In another conventional technique, sultone and sulfuryl chloride were reacted to introduce a chlorine group at
position 3 and substituting a fluorine group, thereby synthesizing 3-fluoro-1,3-propane sultone. However, the position
for introducing a chlorine group into sultone is limited to the position 2 to 3. Further, when a compound in which a chlorine
group is introduced at position 2 is used in the step of substituting a fluorine group, a chlorine removal reaction easily
occurs, and thus propene sultone is synthesized.
[0005] In still another conventional technique, a method of introducing fluorine atoms at position 3 by reacting sultone
with diethylaminosulfur triflouide (DAST) or bis(2-methoxyethyl)aminosulfur triflouroide (BAST) has been introduced.
Moreover, although experiments were conducted based on the above-mentioned methods, the reaction did not proceed
at all.
[0006] Thus, in the conventional techniques, no specific preparation methods are described, and the position for
introducing chlorine or fluorine atoms into sultone is limited, which results in limitation to the preparation of various
sultone derivatives.
[0007] It is known that the reaction of 1,2- or 1,3-alkanedisulfonate esters with one equivalent of n-butyllithium in
tetrahydrofuran (THF) at -78 to 10°C affords 5- and 6-membered ring sultones (T. Durst et al. "A New Route to 5-and
6-Membered Ring Sultones" in Canadian Journal of Chemistry, 1970, 48(5), 845-851) .

[DETAILED DESCRIPTION OF THE INVENTION]

[0008] An object of the present invention is to provide a method for preparing a sultone compound having various
derivatives in high yield.
[0009] In view of the above, the present inventors have synthesized sultone derivatives by a method of using compounds
having both an alcohol functional group as starting materials instead of a conventional substitution reaction using sultone
as a starting material, reacting an alcohol with a sulfonyl chloride derivative, and then carrying out a cyclization reaction
using a base, thereby completing the present invention.
[0010] According to one aspect of the present invention, there is provided a method for preparing a sultone derivative
represented by the following Chemical Formula 4, the method comprising the steps of:

1) reacting an alcohol represented by the following Chemical Formula 1 with a sulfonyl chloride derivative represented
by the following Chemical Formula 2 to prepare an intermediate represented by the following Chemical Formula 3; and
2) cyclizing the intermediate represented by the Chemical Formula 3 to prepare the sultone derivative represented
by the Chemical Formula 4, wherein the first step and the second step are carried out in the presence of a base.
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wherein R1 and R2 are each independently a halogen atom, R3 represents an unsubstituted C1-C10 alkyl group or a
C1-C10 alkyl group substituted with halogen, and R4 represents hydrogen, an unsubstituted C1-C10 alkyl group or a
C1-C10 alkyl group substituted with halogen.
[0011] The base used in the first step may be at least one selected from the group consisting of triethylamine, pyridine,
1-methylimidazole, pyrrolidine, imidazole and morpholine.
[0012] In addition, the base used in the second step may be at least one selected from the group consisting of methyl
lithium, butyl lithium, sec-butyllithium, tert-butyllithium, lithium diisopropylamide, lithium bistrimethylsilane, lithium tetram-
ethylpiperidine, potassium bistrimethylsilylamide and sodium hydride.
[0013] Further, the above reaction can be carried out in the presence of a solvent.
[0014] Specifically, the first step and the second step may be carried out in the presence of at least one solvent selected
from the group consisting of dichloromethane, tetrahydrofuran, toluene, ethyl acetate and n-hexane.
[0015] The first step may be carried out at a temperature of -10 to 30°C, and the second step may be carried out at
a temperature of -90 to 10°C.
[0016] Further, in Chemical Formulas 1 to 4, R1 and R2 are each independently a halogen atom, and R3 and R4 may
be each independently hydrogen, an unsubstituted C1-C4 alkyl group, or a C1-C4 alkyl group substituted with halogen.
[0017] According to the preparation method of the present invention, 1,3-propanesultone compounds having various
derivatives can be prepared in high yield. In addition, the sultone derivatives prepared according to the preparation
method of the present invention can be effectively applied to various applications such as electrolyte solution of lithium
ion secondary battery, medicines, agricultural chemicals, fine chemicals, and the like.

[DETAILED DESCRIPTION OF THE EMBODIMENTS]

[0018] Hereinafter, embodiments of the present invention will be described in detail.
[0019] Specifically, in one embodiment of the invention, there is provided a method for preparing a sultone derivative
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represented by the following Chemical Formula 4, the method comprising the steps of:

1) reacting an alcohol represented by the following Chemical Formula 1 with a sulfonyl chloride derivative represented
by the following Chemical Formula 2 to prepare an intermediate represented by the following Chemical Formula 3; and
2) cyclizing the intermediate represented by the Chemical Formula 3 to prepare the sultone derivative represented
by the Chemical Formula 4, wherein the first step and the second step are carried out in the presence of a base.

wherein, R1 and R2 are each independently a halogen atom, R3 represents an unsubstituted C1-C10 alkyl group
or a C1-C10 alkyl group substituted with halogen, and R4 represents hydrogen, an unsubstituted C1-C10 alkyl group
or a C1-C10 alkyl group substituted with halogen.

[0020] In an embodiment of the present invention, the R1 and R2 may be each independently F, Cl, Br or I, the R3
may represent any one selected from the group consisting of CH3, CH2CH3, CH2CH2CH3, CH2F and CH2Cl, and R4
may represent any one selected from the group consisting of H, CH3, CH2CH3, CH2CH2CH3, CH2F and CH2Cl.
[0021] Specifically, the first step comprises first reacting a compound of Chemical Formula 1 having both an alcohol
functional group and a leaving group with a sulfonyl chloride derivative of Chemical Formula 2 to prepare an intermediate
compound of Chemical Formula 3.
[0022] Specifically, the Reaction Scheme of the first step is as follows.
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wherein, the R1, R2 and R3 are as defined above.
[0023] At this time, the first step is carried out in the presence of a base.
[0024] The base may be at least one selected from the group consisting of trimethylamine, pyridine, 1-methylimidazole,
pyrrolidine, imidazole and morpholine, and preferably, triethylamine may be used, but is not limited thereto.
[0025] The equivalent ratio between the compound of Chemical Formula 1 and the compound of Chemical Formula
2 may be in the range of 0.5 to 1.5 equivalents, preferably 1.0 to 1.5 equivalents of the compound of Chemical Formula
2 to 1 equivalent of the compound of Chemical Formula 1. When the equivalent ratio is out of the above range, for
example, when the compound of Chemical Formula 2 is used in an excessively small amount, the yield of the product
may be lowered. When the compound of Chemical Formula 2 is used in an excessively large amount, there is a problem
that the formed sultone ring is opened.
[0026] Further, the base may be used in an amount of 1.0 to 2.5 equivalents, preferably 1.0 to 1.5 equivalents. When
the amount is out of the above range, the yield of the product may be lowered.
[0027] Further, the reaction of the first step is preferably carried out in a temperature range of -10 to 30°C, more
preferably in a temperature range of 0°C to 30°C for 1 hour to 10 hours, more preferably for 1 hour to 5 hours.
[0028] Further, the reaction of the first step may be carried out in the presence of at least one solvent selected from
the group consisting of dichloromethane, tetrahydrofuran, toluene, ethyl acetate and n-hexane. Preferably, dichlorometh-
ane or tetrahydrofuran may be used, and more preferably, tetrahydrofuran may be used, but is not limited thereto.
[0029] Specifically, the above-mentioned reaction is carried out by the steps of: dissolving the compound of Chemical
Formula 1 in a solvent, lowering the temperature to -10 to 0°C, adding dropwise the compound of Chemical Formula 2,
then adding dropwise the base, raising the temperature to room temperature and stirring the resulting mixture for 3 to
5 hours. Further, after completion of the reaction, it may comprise the steps of performing layer separation by adding
ethyl acetate or the like, then washing the organic layer with hydrochloric acid, sodium hydrogencarbonate and/or saline,
etc., drying and filtering, and then removing the solvent under reduced pressure to produce an intermediate compound
of Chemical Formula 3.
[0030] The yield of the intermediate compound of Chemical Formula 3 may be 90 to 100%, preferably 95 to 98%.
[0031] Next, the reaction of the second step comprises cyclizing the sulfonate intermediate represented by Chemical
Formula 3 to produce a sultone derivative represented by Chemical Formula 4.
[0032] Specifically, the Reaction Scheme of the second step is as follows.

wherein, the R1, R2, R3 and R4 are as defined above.
[0033] The second step is carried out in the presence of a base.
[0034] The base may be at least one selected from the group consisting of methyllithium, n-butyllithium, sec-butyllithium,
tert-butyllithium, lithium diisopropylamide, lithium bis(trimethylsilane), lithium bis(trimethylsilyl)amide, lithium tetrameth-
ylpiperidine, potassium bis(trimethylsilyl)amide and sodium hydride, and preferably, lithium diisopropylamide may be
used, but is not limited thereto.
[0035] The equivalent ratio between the compound of Chemical Formula 3 and the base may be in the range of 1.0
to 1.5 equivalents of the base to 1 equivalent of the compound of Chemical Formula 3. When the equivalent ratio is out
of the above range, for example, when the compound of Chemical Formula 3 is used in an excessively small amount,
the desired reaction may not take place. When the compound of Chemical Formula 3 is used in excess, there is a
problem that the formed sultone ring is opened.
[0036] Further, the reaction of the second step may be carried out preferably in a temperature range of -90 to 30°C,
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more preferably in a temperature range of - 80°C to 25°C for 1 hour to 6 hours, more preferably 1 hour to 5 hours.
[0037] Further, the reaction of the second step may be carried out in the presence of at least one solvent selected
from the group consisting of dichloromethane, tetrahydrofuran, toluene, ethyl acetate and n-hexane, and preferably,
dichloromethane or tetrahydrofuran may be used, and more preferably, tetrahydrofuran may be used, but is not limited
thereto.
[0038] Specifically, the second step may be carried out through the steps of dissolving the intermediate represented
by Chemical Formula 3 in a solvent, lowering the temperature -90 to -70°C, preferably -80 to -70°C, adding dropwise
the base, then gradually raising the temperature to room temperature and stirring the resulting mixture for 2 to 4 hours,
preferably about 3 hours. Further, after completion of the reaction, it may comprise producing a 1,3-propanesultone
derivative of Chemical Formula 4 by lowering the temperature to about 0°C, adding ethyl acetateheate, etc., stirring the
mixture for 20 minutes to 1 hour, preferably about 30 minutes, then removing the solvent under reduced pressure and
purifying the result.
[0039] The yield of the sultone derivative represented by Chemical Formula 4 may be 30 to 95%, preferably 40 to
95%, particularly 70 to 95%.
[0040] Hereinafter, preferred examples will be presented to facilitate understanding of the present invention. However,
these examples are provided for a better understanding of the present invention only, and are not intended to limit the
scope of the invention.

[Example]

(Example 1-1) Preparation of 1-chloro-3-fluoro-2-methanesulfonate propanol

[0041] 20 g of 1-chloro-3-fluoro-2-propanol was dissolved in 200 mL of tetrahydrofuran, the temperature was lowered
to 0°C, 24.4 g of methanesulfonyl chloride was added dropwise, and then 27 g of triethylamine was added dropwise
thereto. Then, the temperature was raised to room temperature and the mixture was stirred for 4 hours. After completion
of the reaction, 200 mL of ethyl acetate and 50 mL of H2O were added thereto. After layer separation, the organic layer
was washed with 50 mL of 1N HCl, 50 mL of sat aq NaHCO3 and 50 mL of brine, dried over MgSO4, filtered and the
solvent was removed under reduced pressure to obtain 1-chloro-3-fluoro-2-methanesulfonate propanol in a yield of 98%.
1H NMR(400 MHz, CDCl3) δ: 5.4 (m, 1H), 4.78 (m, 2H), 3.78 (d, 2H), 3.1 (s, 3H)

(Example 1-2) Preparation of 3-fluoromethyl 1,3-propanesultone

[0042] 6.0 g of 1-chloro-3-fluoro-2-methanesulfonate propanol was dissolved in 60 mL of tetrahydrofuran, the temper-
ature was lowered to -78°C, and 23 mL of LDA was slowly added dropwise thereto. Then, the temperature was gradually
raised to room temperature, and the mixture was stirred for 3 hours. After completion of the reaction, the temperature
was lowered to 0°C, 30 mL of ethyl acetate was added thereto, and the mixture was stirred for 30 minutes. The solvent
was then removed under reduced pressure and purified to obtain 3-fluoromethyl 1,3-propanesultone in a yield of 70%.
1H NMR(400 MHz, CDCl3) δ: 4.8 (m, 1H), 4.60 (m, 2H), 3.34 (m, 2H), 2.71 (m, 2H)

(Example 2-1) Preparation of 1,3-dichloro-2-methanesulfonate propanol

[0043] 50 g of 1,3-dichloro-2-propanol was dissolved in 500 ml of tetrahydrofuran, the temperature was lowered to
0°C, and 49 g of methanesulfonyl chloride was added dropwise thereto. Then, 51 g of triethylamine was slowly added
dropwise, the temperature was gradually raised to room temperature, and the mixture was stirred for 4 hours. After
completion of the reaction, the reaction mixture was washed with 500 mL of ethyl acetate and 75 mL of H2O. After layer
separation, the organic layer was washed with 75 mL of 1N HCl, 75 mL of sat aq NaHCO3 and 75 mL of brine, dried
over MgSO4, filtered, and then the solvent was removed under reduced pressure to obtain 1,3-dichloro-2-methanesul-
fonate propanol in a yield of 95%.
1H NMR(400 MHz, CDCl3) δ: 4.95 (m, 1H), 3.84 (m, 4H), 3.15 (s, 3H)

(Example 2-2) Preparation of 3-chloromethyl 1,3-propanesultone

[0044] 5.0 g of 1,3-dichloro-2-methanesulfonate propanol was dissolved in 50 ml of tetrahydrofuran, and the temper-
ature was lowered to -78°C. Then, 17.7 mL of LDA was slowly added dropwise thereto, and then the temperature was
raised to room temperature and the mixture was stirred for 3 hour. After completion of the reaction, the temperature was
lowered to 0°C, and 30 mL of ethyl acetate was added thereto. The reaction mixture was stirred for 30 minutes, and
then the solvent was removed under reduced pressure and purified to obtain 3-chloromethyl 1,3-propanesultone in a
yield of 70%.
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1H NMR(400 MHz, CDCl3) δ: 4.82 (m, 1H), 3.72 (m, 2H), 3.34 (m, 2H), 2.56 (m, 2H)

(Example 3-1) Preparation of 1-chloro-3-fluoro-2-ethanesulfonate propanol

[0045] 10.0 g of 1-chloro-3-fluoro-2-propanol was dissolved in 100 mL of tetrahydrofuran, and the temperature was
lowered to 0°C and 12.6 g of ethanesulfonyl chloride was added dropwise, and then 11.7 g of triethylamine was slowly
added dropwise thereto. The temperature was gradually raised to room temperature and the mixture was stirred for 4
hours. After completion of the reaction, 100 mL of ethylacetate and 20 mL of H2O were added. After layer separation,
the organic layer was washed with 25 mL of 1N HCl, 25 mL of sat aq NaHCO3 and 25 mL of brine, dried over MgSO4,
filtered, and then the solvent was removed under reduced pressure to obtain 1-chloro-3-fluoro-2-ethanesulfonate pro-
panol in a yield of 98%.
1H NMR(400 MHz, CDCl3) δ: 4.99 (m, 1H), 4.76 (q, 2H), 3.79 (q, 2H), 3.25 (q, 2H), 1.47 (t, 3H)

(Example 3-2) Preparation of 3-fluoromethyl-1-methyl 1,3-propanesultone

[0046] 5.0 g of 1-chloro-3-fluoro-2-ethanesulfonate propanol was dissolved in 50 mL of tetrahydrofuran, the temper-
ature was lowered to -78°C, 35.8 mL of LDA was added dropwise thereto. Then, the temperature was gradually raised
to room temperature and the mixture was stirred for 3 hours. After completion of the reaction, the temperature was
lowered to 0°C, and 30 mL of ethyl acetate was added thereto, and the mixture was stirred for 30 minutes. Then, the
solvent was removed under reduced pressure and purified to obtain 3-fluoromethyl-1-methyl 1,3-propanesultone in a
yield of 88%.
1H NMR(400 MHz, CDCl3) δ: 4.69 (m, 3H), 3.48 (m, 1H), 2.63 (m, 1H), 2.36 (m, 1H), 1.51 (m, 3H)

(Example 4-1) Preparation of 1,3-dichloro-2-ethanesulfonyl-propanol

[0047] 50.0 g of 1,3-dichloro-2-propanol was dissolved in 500 mL of tetrahydrofuran, the temperature was lowered to
0°C, and 54.8 g of ethanesulfonyl chloride was added dropwise, and then, 51 g of triethylamine was slowly added
dropwise thereto. The temperature was raised to room temperature and the mixture was stirred for 4 hours. After
completion of the reaction, the reaction mixture was washed with 500 mL of ethyl acetate and 75 mL of H2O. After layer
separation, the organic layer was washed with 75 mL of 1N HCl, 75 mL of sat aq NaHCO3 and 75 mL of brine, dried
over MgSO4, filtered, and then the solvent was removed under reduced pressure to obtain 1,3-dichloro-2-ethanesulfonyl-
propanol in a yield of 95%.
1H NMR(400 MHz, CDCl3) δ: 4.96 (m, 1H), 3.85 (t, 4H), 3.27 (q, 2H), 1.47 (t, 3H)

(Example 4-2) Preparation of 3-chloromethyl-1-methyl 1,3-propanesultone

[0048] 5.0 g of 1,3-dichloro-2-ethanesulfonyl-propanol was dissolved in 50 mL of tetrahydrofuran, the temperature
was lowered to -78°C, and 18 mL of LDA was added dropwise thereto. Then, the temperature was gradually raised to
room temperature, and the mixture was stirred for 4 hours. After completion of the reaction, the temperature was lowered
to 0°C, 30 mL of ethyl acetate was added, and the mixture was stirred for 30 minutes. Then, the solvent was removed
under reduced pressure and purified to obtain 3-chloromethyl-1-methyl 1,3-propanesultone in a yield of 88%.
1H NMR(400 MHz, CDCl3) δ: 4.17 (m, 1H), 3.77 (m, 1H), 3.50 (m, 1H), 2.63 (m, 1H), 2.12 (m, 1H), 1.51 (m, 3H)

(Example 5-1) Preparation of 3-chloro-1-fluoro-2-propanesulfonate propanol

[0049] 10 g of 3-chloro-1-fluoropropanol was dissolved in 100 ml of tetrahydrofuran, the temperature was lowered to
0°C, and 13.9 g of propanesulfonyl chloride was slowly added dropwise thereto. Then, 10.8 g of triethylamine was slowly
added dropwise, the temperature was gradually raised to room temperature and the mixture was stirred for 4 hours.
After completion of the reaction, the temperature was lowered to 0°C, and the reaction mixture was washed with 100
mL of ethyl acetate and 25 mL of H2O. After layer separation, the organic layer was washed with 25 mL of 1N HCl, 25
mL of sat aq NaHCO3 and 25 mL of brine, dried over MgSO4, filtered, and then the solvent was removed under reduced
pressure to obtain 3-chloro-1-fluoro-2-propanesulfonate propanol in a yield of 98%.
1H NMR(400 MHz, CDCl3) δ: 5.0 (m, 1H), 4.70 (dd, 2H), 3.70 (r, 2H), 3.30 (t, 2H), 2.0 (m, 2H), 1.1 (t, 3H)

(Example 5-2) Preparation of 1-ethyl-3-fluoromethyl 1,3-propanesultone

[0050] 5.0 g of 3-chloro-1-fluoro-2-propanesulfonate propanol was dissolved in 50 ml of tetrahydrofuran, the temper-
ature was lowered to -78°C, and 15 mL of LDA was added dropwise thereto. Then, the temperature was gradually raised
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to room temperature and the mixture was stirred for 4 hours. After completion of the reaction, the temperature was
lowered to 0°C, and 30 mL of ethyl acetate was added, and the mixture was stirred for 30 minutes. Then, the solvent
was removed under reduced pressure and purified to obtain 1-ethyl-3-fluoromethyl 1,3-propanesultone in a yield of 40%.
1H NMR(400 MHz, CDCl3) δ: 4.78 (m, 1H), 3.77 (m, 2H), 3.50 (m, 1H), 2.63 (m, 1H), 2.12 (m, 1H), 1.51 (m, 3H)

(Example 6-1) Preparation of 1,3-dichloro-2-propanesulfonate propanol

[0051] 10 g of 1,3-dichloro-2-propanol was dissolved in 100 ml of tetrahydrofuran, the temperature was lowered to
0°C, and 12.2 g of propylsulfonyl chloride was slowly added dropwise thereto. Then, 9.41 g of triethylamine was added
dropwise, the temperature was gradually raised to room temperature, and the mixture was stirred for 4 hours. After the
completion of the reaction, the temperature was lowered to 0°C, and the reaction mixture was washed with 100 mL of
ethylacetate and 25 mL of H2O. After layer separation, the organic layer was washed with 25 mL of 1N HCl, 25 mL of
sat aq NaHCO3 and 25 mL of brine, dried over MgSO4, filtered, and then the solvent was removed under reduced
pressure to obtain 1,3-dichloro-2-propanesulfonate propanol in a yield of 98%.
1H NMR(400 MHz, CDCl3) δ: 4,96 (m, 1H), 3.84 (t, 4H), 3.21 (t 2H), 1.96 (m, 2H), 1.10 (t, 3H)

(Example 6-2) Preparation of 3-chloromethyl-1-ethyl 1,3-propane sultone

[0052] 5 g of dichloro-2-propanesulfonate propanol was dissolved in 50 ml of tetrahydrofuran and the temperature
was lowered to -78°C. 17 mL of LDA was added dropwise thereto, the temperature was gradually raised to room
temperature, and the mixture was stirred for 4 hours. After completion of the reaction, the temperature was lowered to
0°C, 30 mL of ethyl acetate was added and the mixture was stirred for 30 minutes. Then, the solvent was removed under
reduced pressure and purified to obtain 3-chloromethyl-1-ethyl-1,3-propanesultone in a yield of 77%.
1H NMR(400 MHz, CDCl3) δ: 4.78 (m 1H), 3.77 (m, 2H), 3.50 (m, 1H), 2.63 (m, 1H), 2.12 (m, 1H), 1.51 (m, 3H)

Claims

1. A method for preparing a sultone derivative represented by the following Chemical Formula 4, the method comprising
the steps of:

1) reacting an alcohol represented by the following Chemical Formula 1 with a sulfonyl chloride derivative
represented by the following Chemical Formula 2 to prepare an intermediate represented by the following
Chemical Formula 3; and
2) cyclizing the intermediate represented by the Chemical Formula 3 to prepare the sultone derivative repre-
sented by the Chemical Formula 4, wherein the first step and the second step are carried out in the presence
of a base.
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wherein, R1 and R2 are each independently a halogen atom, R3 represents an unsubstituted C1-C10 alkyl group
or a C1-C10 alkyl group substituted with halogen and R4 represents hydrogen, an unsubstituted C1-C10 alkyl
group or a C1-C10 alkyl group substituted with halogen.

2. The method for preparing a sultone derivative according to claim 1, wherein the base used in the first step is at least
one selected from the group consisting of triethylamine, pyridine, 1-methylimidazole, pyrrolidine, imidazole and
morpholine.

3. The method for preparing a sultone derivative according to claim 1 or claim 2, wherein the base used in the second
step is at least one selected from the group consisting of methyl lithium, butyl lithium, sec-butyllithium, tert-butyllithium,
lithium diisopropylamide, lithium bistrimethylsilane, lithium tetramethylpiperidine, potassium bistrimethylsilylamide
and sodium hydride.

4. The method for preparing a sultone derivative according to any preceding claim, wherein the first step and the
second step are carried out in the presence of at least one solvent selected from the group consisting of dichlo-
romethane, tetrahydrofuran, toluene, ethyl acetate and n-hexane.

5. The method for preparing a sultone derivative according to any preceding claim, wherein the first step is carried out
at a temperature of -10 to 30°C.

6. The method for preparing a sultone derivative according to any preceding claim, wherein the second step is carried
out at a temperature of -90 to 10°C.

Patentansprüche

1. Verfahren zum Herstellen eines Sultonderivats, das durch die folgende chemische Formel 4 dargestellt ist, wobei
das Verfahren die folgenden Schritte umfasst:

1) Umsetzen eines durch die folgende chemische Formel 1 dargestellten Alkohols mit einem durch die folgende
chemische Formel 2 dargestellten Sulfonylchloridderivat, um ein durch die folgende chemische Formel 3 dar-
gestelltes Zwischenprodukt herzustellen; und
2) Cyclisieren des durch die chemische Formel 3 dargestellten Zwischenprodukts, um das durch die chemische
Formel 4 dargestellte Sultonderivat herzustellen, wobei der erste Schritt und der zweite Schritt in Gegenwart
einer Base ausgeführt werden
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wobei R1 und R2 jeweils unabhängig voneinander ein Halogenatom sind, R3 eine unsubstituierte C1-C10-Alkyl-
gruppe oder eine mit Halogen substituierte C1-C10-Alkylgruppe darstellt und R4 Wasserstoff, eine unsubstituierte
C1-C10-Alkylgruppe oder eine mit Halogen substituierte C1-C10-Alkylgruppe darstellt.

2. Verfahren zum Herstellen eines Sultonderivats nach Anspruch 1, wobei die in dem ersten Schritt verwendete Base
mindestens eine ist, die aus der Gruppe ausgewählt ist, die aus Triethylamin, Pyridin, 1-Methylimidazol, Pyrrolidin,
Imidazol und Morpholin besteht.

3. Verfahren zum Herstellen eines Sultonderivats nach Anspruch 1 oder Anspruch 2, wobei die in dem zweiten Schritt
verwendete Base mindestens eine ist, die aus der Gruppe ausgewählt ist, die aus Methyllithium, Butyllithium, sec-
Butyllithium, tert-Butyllithium, Lithiumdiisopropylamid, Lithiumbistrimethylsilan, Lithiumtetramethylpiperidin, Kalium-
bistrimethylsilylamid und Natriumhydrid besteht.

4. Verfahren zum Herstellen eines Sultonderivats nach einem vorhergehenden Anspruch, wobei der erste Schritt und
der zweite Schritt in Gegenwart mindestens eines Lösungsmittels ausgeführt werden, das aus der Gruppe ausge-
wählt ist, die aus Dichlormethan, Tetrahydrofuran, Toluol, Ethylacetat und n-Hexan besteht.

5. Verfahren zum Herstellen eines Sultonderivats nach einem vorhergehenden Anspruch, wobei der erste Schritt bei
einer Temperatur von -10 bis 30 °C ausgeführt wird.

6. Verfahren zum Herstellen eines Sultonderivats nach einem vorhergehenden Anspruch, wobei der zweite Schritt bei
einer Temperatur von -90 bis 10 °C ausgeführt wird.
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Revendications

1. Procédé de préparation d’un dérivé de sultone représenté par la formule chimique 4 suivante, le procédé comprenant
les étapes de :

1) réaction d’un alcool représenté par la formule chimique 1 suivante avec un dérivé de chlorure de sulfonyle
représenté par la formule chimique 2 suivante pour préparer un intermédiaire représenté par la formule chimique
3 suivante ; et
2) cyclisation de l’intermédiaire représenté par la formule chimique 3 pour préparer le dérivé de sultone repré-
senté par la formule chimique 4, dans lequel la première étape et la seconde étape sont réalisées en présence
d’une base

où Ri et R2 sont chacun indépendamment un atome d’halogène, R3 représente un groupe alkyle en C1 à C10
non substitué ou un groupe alkyle en C1 à C10 substitué par un halogène et R4 représente l’hydrogène, un
groupe alkyle en C1 à C10 non substitué ou un groupe alkyle en C1 à C10 substitué par un halogène.

2. Procédé de préparation d’un dérivé de sultone selon la revendication 1, dans lequel la base utilisée dans la première
étape est au moins une base choisie dans le groupe constitué de triéthylamine, pyridine, 1-méthylimidazole, pyrro-
lidine, imidazole et morpholine.

3. Procédé de préparation d’un dérivé de sultone selon la revendication 1 ou la revendication 2, dans lequel la base
utilisée dans la seconde étape est au moins une base choisie dans le groupe constitué de méthyl lithium, butyl
lithium, sec-butyl lithium, tert-butyl lithium, lithium diisopropylamide, bistriméthylsilane de lithium, tétraméthylpipé-
ridine de lithium, bistriméthylsilylamide de potassium et hydrure de sodium.
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4. Procédé de préparation d’un dérivé de sultone selon l’une quelconque des revendications précédentes, dans lequel
la première étape et la seconde étape sont réalisées en présence d’au moins un solvant choisi dans le groupe
constitué de dichlorométhane, tétrahydrofuranne, toluène, acétate d’éthyle et n-hexane.

5. Procédé de préparation d’un dérivé de sultone selon l’une quelconque des revendications précédentes, dans lequel
la première étape est réalisée à une température de -10 à 30°C.

6. Procédé de préparation d’un dérivé de sultone selon l’une quelconque des revendications précédentes, dans lequel
la seconde étape est réalisée à une température de -90 à 10°C.
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